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Bcnzopcrimidine-carboxylic acids and derivatives of general structural formula 
(I) wherein R, A. B, C, D. K. L. X, Y. and Z are as defined, having activity 
for receptors of corticotropin releasing factor (CRF). The compounds arc usctiil in 
treating stress-related diseases, cardiovascular, neurological and psychiatric disorders 
including anxiety, depression, eating disorders, anorexia nervosa, superanuclear 
palsy » irritable bowel syndrome, gastrointestinal diseases, immune suppression, 
inflammatory disorders, drug and alcohol withdrawal symptoms, drug addiction, 
Alzheimer's disease or fertility disorders. 
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BENZOPERIMIDINECARBOXYLIC 
ACIDS AMD DERIVATIVES THEREOF 
Field of the Invention 

This invention relates to non peptidic antagonists of corticotropin releasing factor receptors. It relates 
5 particularly to perimidine based compounds having CRF antagonist activity. 

Backoround of the Invention 
CRF is a 41 -amino acid linear peptide isolated from ovine hypothalmia. CRF plays a crucial role in 
integrating the body's overall response to stress. Although the existence of CRF was postulated more than thirty 
years ago (G.W. Harris, PhysioL Rev. 28:139), its purification and sequencing was reported m 1981 (W. Vale staL, 
10 Science. 213. 1394 (1981); J. Spiess et al. Proc. NatL Acad. ScL, U.SJ.. 78. 6517 (1981)). Shortly thereafter 
the sequences of human and rat CRF were determined and these were found to be the same, but differed from ovine 
CRF (oCRF) in 7 of the 41 amino acid residues (J. Rivier et aL Proc. NatL Acad. ScL U,SJ., 80, 4851 (1983)); 
Furutani et aL Nature, 301, 537 (1983). CRF produces profound alterations in behavioral and autonomic nervous 
system functions (M.R. Brown and LA. Fister, Fed. Proc, 44, 243 (198S); G. F. Koob, F. L Bloom, Fed. Proc, 44, 
15 259 (1985)). Upon direct adnrinistration into the brain, CRF initiates behavioral, physiological and endocrine 
responses that are essentially identical to those observed when animals are exposed to stressful environment. When 
given, for example, by intracerebroventricutar (icv) injection, CRF induces behavioral activation (R.E. Sutton et aL 
Nature 297, 331 (1982)), it produces a long-lasting activation of the electroencephalogram (CI. Ehlers, et aL Bram 
Res. 278, 332 (1983)), stimulates the sympathoadrenomodullary pathway (M.R. %tmiset aL Endocrinology 926 
20 (1982)1, increases heart rate, raises blood pressure and increases oxygen consumption (LA. Fisher et aL 
Endocrinoiogy UQ, 2222 (1982)), alters gastrointestinal activity (M. R. Browner^/. Life Sciences 30, 207 (1982), 
suppresses food intake (C. L Williams 

et aL Am. J. P/jysioL, 253, G582 (1987) and sexual behavior (A.S. Levine et aL Neuropharmacology, 22, 337 
(1983)), and affects immune function (0. J. S. Sirtnathsinghji et aL Nature, 305, 232 (1983); M. Irwin et at. Am. 

25 J. PhysioL 225, R744 (1988). 

The actions of CRF in the peripheral and central nervous system are media ted through multiple binding 
sites. These CRF binding sites are heterogeneous with respect to sequence, pharmacology, and tissue distrOiution. 
Three CRF receptors, CRF^. CRF2^ and Z^^iP' which encode 411, 415-, and 431anrmio acid proteins respecthrely, 
have been reported to date. The reported CRF receptors coir^rise seven putative membrane-spanning domains 

30 characteristic of 63-coupied receptors. All three CRF receptors transduce a signal which involves stimulation of 
cAMP production. 

A few ctesses of non-peptide CRF receptor antagonists have been reported in the past few years. 
Derhratives of 4-substituted thio-5-oxo-3-pyrazobnes have been disclosed as CRF antagonists in US patent 5,420,133. 
A weakly potent class of CRF antagonists has been reported in European patent application EP 0576350A1 (1993). 
35 Series of patent applications (WO 94/13643, WO 94/136344, WO 94/13661 and WO 94/13677) claiming non-peptide 
compounds as CRF antagonists have been reported by Pfizer and Co., Inc. The duPont Merck pharmaceutical 
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company has recentlv disclosed a dass of CRF antagonists. IN-alkyl-N arylpvrimidincs and their derivatwes in 

international patent application WO 95/10506. 

Sununarv of the invention 

According to the invention there are provided CRF ligands having structures defined by the general Formula 
I. The invention includes compounds used as intermediates in the preparation of the product compounds. Preferred 
intermediate compounds are those wherein the substltuents K and L together include a carbonyl group. Preferred 
compounds are those whose synthesis is disclosed in Examples 3, 4, 7. 11. 12, 13, and 15-17. 

According to another aspect of the imfention there are provided methods for synthesis of the claimed 
compounds. According to yet another aspect of the invention there are provided pharmaceutical formulations 

comprising the compounds of the mventlon. 

The invention abo inchides methods of treatment for diseases and disorders, including stress-related 
diseases, cardiovascular, neurological and psychiatric disorders including anxiety, depression, eating disorders, anorexia 
nervosa, superamiclear palsy. Irritable bowel syndrome, gastrointestinal diseases. Immune suppression, mfiammatory 
disorders, drug and alcohol withdrawal symptoms, drug addiction. AUheimer's disease or fertiHty disorders by 

administration of the compounds disclosed. 

DfltaHed Descrintion of thP Ptafefred Embodinwnt 
Substances which specifically inhibit the binding of CRF to its receptors are believed to block the 
physiological effects of CRF and these chemical entities wouM be useful in ueating patients with CRF related 
disorders. The present Invention discloses potent CRF receptor antagonists that are non-peptidic small molecules 
20 structurally distinct from those previously reported. 

The compounds of the invention are of general formula I: 



25 



30 




wherein R, is: 



(a) H; 

35 (b) (Ci-CgJalkyl groups which are linear or branched, saturated or unsaturated and optionally substftuted wrth 
amine, hydroxyl, halogen or carboxyl groups: 
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(c) allyt 

(d) (CjCgKcycloalkyl; 

(e) aryl wherein aryl is defined as phenyl or naphthyl unsubstrtuted or substituted with 1 or 2 or 3 
substitutents selected from the group consisting of: 



w 


(Lr^*bg; aiKyc 






\W} 




1\m\ 




iu\ 

(■J 


F' CI* Br- 1* 


ivi; 




1*11/ 






mrio. 


fix I 




W 


MMfP^.PJ rurlnallrvl- 




pn u- 


(XII) 


pn /p p \«*iLtii> 

C02(UyUg)aikyl, 


(xiii) 


(/U2(U3*i«g|cycioaiKyi, 


|XW| 




IXVJ 


NHPnrP».P^trvi^lnancvl- 


(xvi) 


RJUCn /P P UTUul* 

rinoU2'(l«^*^g)du(yif 


(xvii) 


Nn2>U2-(i'3-tg|cycioaiKyi 


(xvio) 


pnMLicn /p p 
LUNnoU2-(l*]'tgiaiKyi, 


(xix) 


C0NHS02-(C3-Cg)cycloalky|; 


Ixx) 


CONHS02-aryl; 


Ixxi) 


OH; 


(xxii) 


OCOiC^Celalkyl; 


(XXHl) 


OCOiCjCgtcydoalkyt; 


Ixxw) 


OCOaryl' 


(xxv) 


CF3; 


Ixxvi) 


(C^*C4)alkytthiQ; or 



(f) heteroaryt, wherein heteroaryl is defined as an unsubstituted. monosubstituted or disubstituted 
iMteroaromatic 5- or S-membered cyclic moiety, which can contain one or two members selected from the 
group consisting of N, 0, S and wherein the substitutents are members selected from the group consisting 
of: 

(i) CI; Br; I; or F; 

(ii) OH; 
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m 


SH; 


m 




(V) 




(vi) 


NHfCi-Cglalkyl or NH|C, C6)2alkvt 


(vii) 


(C^Csla&yt: 


(wiii) 




(U) 


(C)-C4)-periluoroalkyl: CF3; 


U) 


(C2-C4)alkenyl; 


(xi) 


(C2-C4)alkynyt 



Z is: 




<a) 


H; 


(b) 


CO2H; 


(0 


C02(CvC6)alkyl; 


Id) 


CONH2; 


(e) 


CONH-ICi-CglatkyI; 


(f) 


C0N-({C^C8)alkyll2: 


(0) 


C0NH-(C^-CB)alkvl2'' 


(h) 


C0NHIC,-C8)alkyl-NH-(Ci-C4)alkvt 


0) 


C0NH-(C,-C8)alkyl-NH((Ci-C4)alkyl)2; 


(i) 


CQNH-(C^-C3)cycloalkvl; 


(k) 


CONHICi-CglcycloalkylNHj: 


(1) 


CONH-(C,-C8)cycloalkyt-NH-(CvC4)alkyl- 


Im) 


CONH-(C ,-C8)cycloalkyl-W(Ci •C4)alkyl)2." 


In) 


C0NH-(C,-C3)alkyl-|CvCB)cycloalkyl-(Ci-C3)alkyl-NH2; 


(0) 


COMH-(CvC3)alkyKC,-C8)cycloalkyKC,C3)alkvl-NH-(C,-C3)alkyl; 


(P) 


NHC0-(CvC8)alkylNH2: 


(q) 


NHCO-ICi-CglcycJoalkyk 


ID 


NHC0-(CvC8)-cyck)alkyl-NH2: 


(s) 


C0NHNH(C,-C8)alkyl-NHNH2; 


(t) 


CONHNH|C,-C8)cYcloalkylNHNH2; 


(u) 


CN: 


(V) 


NO2; 


(w) 


CHO; 


(X) 


SOjNHtCvCslalkyl-NHj: 


(y) 


S02NH(C|-C8)-cycloalkvl-NH2: 
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(z) NHS02'{C^C3)afkyl-NH2; 
laa) NH-S02(C^ .C8)cvcioalkyl-NH2; 

(ab) imidazole and optionally C2 substituted derivatives thereof; 

(ac) imrdazofine and substituted derivatives thereof; 

(ad) indole and substituted derivatives thereof; 

(ae) piperazine and substituted derhrathres thereof: 

wherein the substitutents of groups (ab>-(ae) are selected from the group consisting of 
alkyi halides; carboxylic acids, amides and alkyi esters; 

X and Y are independently: 



(a) 


H; 


(b) 


nn(L^-LgiaiKyi, suaigni or orancnea b*L cnam; 


(C) 


Nu^^-bgiaiKyi2/' siratyni or orancneo l*l cnain; 


WJ 


rintbi'LrgfdiKyrran2f siraigni or Drancneu b*o cnaiH/ 


(e) 


• •fin ^ \_M 1 Bill t I i_A 1 1 f f% n L • 

N{(C)-Cg)alkyl-NH2)2. straight or branched C-C chan; 


If) 


CN; 


(g) 


(C,-Celalkyl-NH(CvC6)alkyl; 


(h) 


(C^-Ce)alkyl-O-(Ci-Ce); 


(i) 




(j) 


•amidine; 


(k) 


mono- and di-substituted amidines; 


(1) 


guanidinss; 


(m) 


mono- and di-substitutod guanidinss; 


(n) 


ICi-CgjNHj: 


(0) 


NHCO-(C,-Ce)aikyl NHCO-aryL NHCO-heteroaryl; 


(P» 


NHCO-0(C^-Ce)aB(yl, NHCO-O-aryL NHCO-O-heteroaryt 


(q) 


NHCONHIC^-Cglalkyl NKCONH-aryl NHCONH-heteroaryl; 


(r) 


C0NH{C,-Ce)alkyl-NH2; 


(s) 


C0NH(C3-Ce)cycloalkyl-NH2: 



or altBrnatively, X and Y are joined to form one or two rings (ring size » 5,67,8 membered cycloalkanes) through 
N or 0 or S; 

X and Y are also independently: 

(a) NH (CH2)n.NH. (n - 2,3,4,5,6,7,8); 

(b) 1,2-diamino cycloalkanes and substituted derivatives thereof; 
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1.2-diamino-cydopropane and substituted deriwatiwes thereof: 
(d) 1,2-diamino-cyclobutane and substilutad derivatives theraof; 



(0 



(e) 



1.2-diamino cyclopent8ne and substituted derivatives thereof; 
(f ) 1 ,2 diamino-cvclohBxanB and substituted derhratiwes thereof: 
5 (g) l.2 dian»no-cyctoheptanB and substituted derivatives thereof; 
«,) l.2 diamino cyclooctane and substituted derivatives therBof; 
(i) 1,2-phenytenB diamina fUdiaminobenzane) and substituted derivatwes thereof; 
(j) 2,3dianunopyridine; 

10 K and L are independently: 

fa) H; 

fb) -0; 
(c) OH: 

W) (Ci-CgJaikyl; 

15 fe) 0-(Ci-C3)alkyt 

(f) CHj: 

Ig) CN: 

Ih) COyaOtyt 

(i) COjH; 

20 y) -N-all(yk 

Ik) -N-aryl; 

(I) -Nheteroaryl: 

(m) -CHCO2H; 

(n) -CHCONH-akyl; 

25 (0) -CHC02all(yl; 

wherein the substhuents of X. Y. K and L are selected from the substituent groups derated for Rib); R fe); Rff) and 

R(ab)-i8e); and 

Al. A2. A3, and A4 are independently CH; 

The invention also includes aD enantiomers and stereoisomers of these compounds, and pharmaceuticany 
30 acceptable salts thereof. A pharmaceutically acceptable salt is a physioloflicaOy non-toxic salt that does not interfere 
with the pharmacolooic action of the CRF ligands of the invention. Suitable «As ere disclosed in Berge. S.M. II 9771 

J. Pharmaceut. Sci. 6611): MB. 

Preferred compounds are benzoparimidine derivatives wherein X and Y of the general fomiula are 
incorporated into a diamino-cyclohexano ring system. Also preferred is a Z substituem comprising a carhoxyl amide. 
35 Preferred compoumis are also bemoperimidim, derhratives wherein X and Y taken together form a 5.6. fused 
piperazine ring. Abo preferred are benzoperimidine derivatives wherein A1-A2.A3-A4 forms a ring system that may 



wo 98/08821 PCT/US97/14955 

•7- 

be pyrrole, thiophene, furan. oxazoter isoxazole, thiazole. imidazole, or tsothiazole. A ketone at KX is a preferred 
structure for the chemical synthesis of these compounds. 

The compounds disclosed herein are specifically designed as pharmacological agents, useful for, but not 
limited to, the treatment of the following conditions: stress-related diseases, cardiovascular, neurological and 
5 psychiatric disorders including anxiety, depression, eating disorders* anorexia nervosa, superanuclear palsy, irritable 
bowel syndrome, gastrointestinal diseases, immune suppression, inflammatory disorders, drug and alcohol withdrawal 
symptoms, drug addiction, Atzlwimer's disease or fertility disorders. 

The compounds according to the invention, which may also be referred to as active ingredients, may be 
adnrinistered for therapy by any suitable route inchiding oral, rectal nasal topical fincludrng buccal and subfoguat), 
10 vaginal and parenteral (including subcutaneous, intramuscular, intravenous and mtradermal). It will be appreciated 
that the preferred route will vary with the condition and age of the recipient, the nature of the condition to be 
treated, and the chosen active ingredient. 

The dosage for therapeutic use of the disclosed compounds can be determined using conventional 
considerations, including the cfinical indication. It will be appreciated that the actual prefened amounts of active 
15 compound administered in a specific case will also vary according to specific actwe agent, the formulation, the route 
of administration, in general a dose win be in the range of 0.1 to 120 mg per kilogram body weight of the recipient 
per day. The desired dose is preferably presented as two, three or more subdoses administered in unit dosage 
form. 

For parenteral routes, such as intravenous, intrathecal intramuscular and sffnilar adnvnistration, typically 

20 doses are lower than the dose employed for oral administration. 

The conqjounds may be administered atone or in conAmation with pharmaceutically acceptable carriers, in 
either single or multiple doses. Pharmaceutically acceptable carriers are defined as substances that are not toxic 
to the patient and that do not destroy the activity of the acthre compound. Pharmaceutical preparations containing 
the compounds of the invention in combination with various carriers are produced by conventional dissohring and 

25 tyophiGzing processes to comain from approximately 0.1% to 100%, preferably from approximately 1% to 50% of 
the acthre ingredient. They can be prepared as ointments, salves, tablets, capsules, powders or sprays, together with 
effective excipients, vehicles, dBuents, fragrances or flavor to make palatable or pleasing to use. 

For parenteral administration, sotutions of the novel compounds of formula i in sterile aqueous sohition, 
aqueous propylene glycol or sesame or peanut oil may be employed. Such aqueous solutions should be suitable 

30 buffered if necessary and the fa|uid d8uent first rendered isotonic with sufficient saBne or glucose. The aqueous 
solutions are particularly suitable for intravenous, intramuscular, subcutaneous and intraperitoneal administration. 
The sterile aqueous media emptoyed are all readily avaSable by standard techniques known to those skilled in the 
art. Suitable pharmaceutical carriers mchide mert solid dihients or filers, sterile aqueous solution and various organic 
solvents. The pharmaceutical compositions formed by combining the compounds of formula I and the 

35 pharmaceutkrally acceptable carriers are then readily administered in a variety of dose forms suitable for the disclosed 
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routes of adramistration. The formulations may conveniently be presented in unit dosage form by methods known 
in the art of pharmacy. 

Formulations of the present invention suitable for oral administration may be presented as discrete units 
such as capsutes or tabtots, each containino a predetemmed amount of the active ingredient in the form of powder 
or granules, as a solution or suspension in an aqueous or nonaqueous fiquid, or as an oiUn water or water in oH liquid 
emulsion. 

Tablets or other non-liquid oral compositions may contain acceptable excipiants, known to the art for the 
manufacture of pharmaceutical compositions, comprisinB diluents, such as lactose or calcium carbonate; binding 
agents such as gelatin or starch; and one or more agents selected from the group consistbig of sweetening agents, 
flavoring agente. coloring or preserving agents to provide a palatabb preparatkin. Moreover, such oral preparations 
may be coated by known techniques to further deby disintegration and absorption in the intestinal tract. 

Aqueous suspensions may contain the active ingredient 'n admixture with pharmacologicaBy acceptable 
excipiems. comprising suspending agente, such as methyl cellulose; and wetting agents, such as lecithin or long-chain 
fatty alcohols. The said aqueous suspensions may also contain preservatives, coloring agente, flavoring agents and 
sweetening agents in accordance with industry standards. 

Preparations for topical and local appBcation comprise aerosol sprays, lotions, gels and ointments in 
pharmaceuticaDy appropriate vehicles which may comprise tower aHphatic akohols, polyglycols such as glycerol 
polyethylene glycol esters of fatty acids, oils and fate, and silcom«. The preparations may further comprise 
antioxidants, such as ascorbic acid or tocopherol, and preservatwes, such as p-hydroxybenzoic acid esters. 

Parenteral preparations comprise particularly sterile or steriliied products. Injectable composittons may be 
provided containing the active compound and any of the well known injectable carriers. These may contain salts 
for regulating the osmotic pressure. Suitable pharmaceutical carriers include inert solid diluente or fillers, sterile 
aqueous solution and various organic solvents. The phamacoutical compositions formed by combining the novel 
compounds of formula I and the pharmacautically acceptabto carriers are then readily adrainistered in a variety of 
dosage forms suitabte for the disclosed routes of administratton. The fomuilatiiins may conveniently be presented 
HI unit dosage form by methods known m the art of pharmacy. 

The compounds of the invention are prepared as described below and are readily screened for receptor- 
bnding using the binding assay of Example 32 and the btological assays of Examples 33-34. 

The preparation of the compounds of the present mvention is described in detail using the foUowing 
examples, but the chemical reactions described are disctosed in terms of their general applicability to the preparatnn 
of the Bgands of the invention. Occasionally, the reaction may not be applicabb as described to each compound 
included within the disclosed scope of the imiention. The compounds for which this occurs will be readily recognized 
by those skilled m the art. In all such cases, either the reactions can be successfully performed by conventional 
modifications known to those skifled in the art, that is. by appropriate protection of interfering 
groups, by changing to alternathra comrentiomil reagents, or by routine modification of reaction conditions. 
Alternatively, other reactions disclosed herein or otherwise conventional will be applicable to the preparation of the 
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corresponding compounds of the invention. In aU preparative methods, all starting materials are known or readily 
preparable from Icnown starting materials; all temperatures are set forth in degrees Celsius; and, unless otherwise 
indicated, all parts and percentages are by weight. 

SYNTHESIS 

The preparation of the compounds of the present invention is described in detaS using the following 
examples, but the chemical reactions described are disclosed in terms of their general applicability to the preparation 
of the ligands of the 

invention. Occasionally, the reaction may not be applicable as described to each compound inchided within the 
disclosed scope of the invention. The compounds for which this occurs will be readily recognized by those skilled 
in the art. In all such cases, either the reactkins can be successfully performed by conventional modifications known 
to those skiHed in the art, that is, by appropriate protection of interfering groups, by changing to alternative 
conventional reagents, or by routine modification of reaction conditions. Alternatively, other reactions disclosed herein 
or otherwise conventional will be applicable to the preparation of the corresponding compounds of the invention. 
In all preparathre methods, all starting materials are known or readily preparable from known starting materials; aD 
temperatures are set forth in degrees Celsius; and, unless otherwise indicated, all parts and percentages are by 
weight. 

The benzoperimidine derivatives of the general structure I were prepared by the general schemes 1 to 5 
shown below. A representative example of the general structure I, where R - H; Z - CO2H; X and Y - H; K and 
L - (-0) and A1, A2, A3, A4 each are C, was used as a starting material to synthesize the derivathre products. 
Similar reaction sequence(s) may be applied towards the synthesis of other derivathres. 
SCHEME 1 

Method A kivolves conversion of the carboxyiic group to amide in step 1 using 1, I'-carbonyldiimidazole 
(CDI) as a coupling agent m DMF as a solvent at room 
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temperature. The resultino amide was further treated in step 2 with a different amine or diamine to gne tfw product 
as shown below. 
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carboxyUc acid was treated with 1, V-carbonyWiimidazole in DMF at lOO'C. Four different products, basidas the 
expected imidazoto amide were isolated as shown below. 
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SCHEME 3 

Method C involves the synthesis of derivatives of 7-oxo-benzo(e]perimidine-4-carboxvlic acid by using one 
particular amine or diamine or a mixture of two different amines or diamines in the presence of 1,1'- 
carbonyUiimidazole as shown below. 
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SCHE 
ME 4 

In method D, 7-oxo-benzoIe]perffnidine-4-carboxylic acid was treated with an amine in the absence of 1,1'- 
carbonyUiimidazole for 48 h at BU'C. A decarboxylated product was isolated as shown below. 
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SCHEME 5 

30 Derivatraes similar to examples 30 and 31 can be prepared by the treatment of ortho disubstituted 

fluorobenzonitriles with dianiines in OMSO in the presence of 40% KF/ahimina and catalytic amount of 18-crown-6 
(1,4,7,10.13,16 hexacxacyclooctadscane, Catalog No. 18,665-1, Aldrich-Milwaukee, Wl) at I2D°C as shown below. 
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F DMS0.120°C 
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General methods for preparation of compounds of general formula I 

METHOD A 

Step 1 

To a solution of 0.276 g (1 mmol) of 7-oxo7H<benzo[e]perOTudine4*carboxylic acid in IS mL of dry DMF 
at 20**C was added 0.162 g (1 mmol) of U'-carbonyidiimidazole and the reaction mixture was stirred for 60 min. 
Next a solution of 1 mmol of the corresponding amine or diamine in 3 mL of dry DMF was added. The reaction was 
stirred for 18 h and final product was chromatographedon Waters Prep L.C. 4000 System: column PrePakR cartridge 
VydacTM C,8 (47 x 300 mm); UV absorbance, 2.0 AUFS @ 230; buffer A 0.1 % TFA; buffer B , 0.1% TFA in 60% 
CH3CN/40% H2O; flow rate, 95 mUmin; gradient 20% B to 90% B in 40 minutes. 

Step 2 

To a solution of 0.1 mmol of 7-oxo-7H'benzo[e]perimidine4 carboxamide derivative (step A) in 10 mL of dry 
DMF was added a solution of 1 mmol of the corresponding diamine in 2 mL of dry DMF. The reaction was stirred 
for 6 h at 

50**C and product was chromatographed on Waters Prep L.C. 4000 System: PrePak^ cartridge Vydac™ C|8 {47 
X 300 mm); UV absorbance, 2.0 AUFS @ 230; buffer A, 0.1 % TFA; buffer B , 0.1% TFA in 60% Ct^CN/40% H2O; 
flow rate, 95 mL/min; gradient 20% B to 100% B in 40 min. 

METHOD B 

To a solution of 0.276 g (1 mmol) of 7-oxo7H-benzo(e]perimidtne4 carboxylic acid in 20 mL of dry DMF 
was added 0.162 g |1 mmol) of IJ'-carbonyldiimidazoie and the reaction mixture was stirred for 18 h at lOO^'C. 
Product was chromatographed on Waters Prep L.C. 4000 System: cohmin, PrePak^ cartridge Vydac™ C^8 (47 x 
300 mm); UV absorbance, 2.0 AUFS § 230; buffer A, 0.1 % TFA; buffer B , 0.1% TFA in 60% Cf^CN/40% HjO; 
flow rate, 95 mUmin; gradient 20% B to 85% B m 60 min. 
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METHOD C 

To a solution of 0.276 g |1 mmol) of 7 oxo-7H.benzolelpBriniidine4-carboxylic8cid in 15 mL of dry DMF 
at 20»C was added 0.162 g (1 mmoll of 1,1' carbonyldiimidazole and the reaction mixture was stirred for 60 min. 
Next a solution of 1 mmol of tfie corresponding amine or diamine in 3 mL of dry DMF was added. The reaction was 
stirred for IB h at 50 - eO'C and chromatographed on Waters Prep L.C. 4000 System: column, PrePak" cartridge 
Vydac™ C,8 (47 x 300 mm); UV absorbance. 2.0 AUFS @ 230: buffer A, 0.1 % TFA; buffer B , 0.1% TFA in 60% 
CH3CN/40% H2O: flow rate, 95 mUmin; gradient 20% B to 90% B in 40 min. 

IMETHOD D 

To a solution of 1 mmol of 7 oxo.7H-benzolelperimidine4 carboxam»dein 10 mL of dry DMF was added a 
solution of 1 mmol of the corresponding amine or diamine in 5 mL of dry DMF. The reaction was stirred for 48 h 
at 60»C and product was chromatographed on Waters Prep L.C. 4000 System: column. PrePak" cartridge Vydac 
C18 (47 X 300 mm): UV absorbance, 2.0 AUFS @ 230; buffer A, 0.1 % TFA: buffer B, 0.1% TFA in 80% 
CH3CN/40% HjO; flow rate. 95 mUmin.; gradient 10% B to 90% B in 40 min. 

EXAMPLE 1 




Preparation: 

0.276 g (1 mmoO of 7-oxo-7H-benzolelperimidine4-carboxylic acM was treated with 0.162 g (1 mmol) of 
1.1'.carbonyld.imidarole and 0.062 g (1 mmol) of ethylenediamine and the reaction mixture was chromatographed 
(method A, step 1) to afford 0.222 g (70%) of the title compound: mp 208-210«C: NMR (300 MHi. 
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DMSO-rfg) 6 10.28-10.32 (m, 1H), 9.59 Is, IH), 8.75-8.78 (m. 2H). 8.53-8.58 (la 1H). 8.25-8.30 (m, IH), 7.86-8.00 
(m. 5H). 3.69-3.74 (m, 2H), 3.09-3.14 {m. 2H); APCIMS m/r 319 (M-fl). 



EXAMPLE 2 




The product of 

example 1 (0.031 q. 0.1 mmoO was treated writh 0.114 g (1 mnnl) of (lR,2RH)1.2-dianiinocyclohexane and the 
reaction mixture was chromatographed (method A. step 2| to afford 0.033 g (80%) of the title compound: mp 128- 
132«C; NMR (300 MHz. DMSO-rfg' ^ ^'-S* ^ 1"). H-^S (s, IH), 11.20 (s, IH). 8.99 (s, IH). 8.768.83 (m. 
IH). 8.67-8.75 (m. IH), 8.30 (d, J - 7.64, IH), 8.23 (d. J - 7.58, IH). 7.75-7.97 (m, 7H), 3.57-3.67 (m. 2H). 
3.483.56 (m. IH) 3.13-3.23 (m, IH). 3.02-3.12 (m, 2H) 2.10-2.23 (tn, IH), 2.00-2.10 (m, 1H)1.77.1.88 Im. 2H) 
1.35-1.52 (m, 4H); APCIMS m/i m (M-^1). 

EXAMPLE 3 




Preparation: 

The product of example 1 (0.031 g, 0.1 nimol) was treated with 0.114 q (1 mmol) of (lS.2S) (+)-1.2- 
diaminDcyclohexane and the reaction mixture was chromatographed (method A. step 2) to afford 0.032 g (78%) of 
the title compound: mp 228-230''C; 'h I\IMR (300 MHz, mz^-d^ 6 12.01 (s, IHJ, 11.78 (brs, IH). 11.23 (s, IH), 
9.05 (s, IH), 8.84 (d, J - 7.62, IH), 8.35 (d. J - 7.57, IH), 7.78-7.95 (m. 5H). 6.56 (brs. IH) 3.55-3.74 (m. 2H), 
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3.00-3.25 Im. 4H), 2.13-2.25 (m. IH), 2.03-2.12 Im. IH). 1.75-1.90 (m. 2H), 1.351.55 Im. 4H): APCIMS /w*429 
(M-^ll. 



EXAMPLE 4 




Preparation: 

The product of example 1 (0.031 g, 0.1 mmol) was treated with 0.114 g (1 mmol) ol ci$-l,2- 
diaminocydohexane and the reaction mixture was chramatographed (method A. step 2) to afford 0.039 g (90%) of 
the title compound: mp 138-140-C: APCIMS m/z 429 (M-^l). 
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Preparation: 

0.276 g (1 mmol) of 7-oxo-7H-benzo[eJperimidine^carboxylicacid was treated with 0.162 g 0 mmol) of 
l.l'-carbonyldiimidazoie, 0.062 g (1 mmol) of ethylenediamine and 0.114 g 11 mmol) of cis l.2 diaminocycloliexanB, 
the reaction mixture was dvomatographed (method C) to afford 0.010 g (2.9%) of the title compound: mp 132- 
134''C; APCIMS fl)// 347 (M+1). 

EXAMPLE 6 




Preparation: 

0.276 g (1 mmol) of 7-oxo7H-benzo[e]perimidine4-carboxy!ic add was treated with 0.162 g (1 mmol) of 
l.r-carbonyldBmidazols and 0.114 g (1 mmol) of 
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(1R 2RH-H.2 diaminocvclohexane and the reaction inixtore was chromatographed (method A, step 1) to afford 0^88 
B 02%) of the title compound: mp 167-170-C: 'h NMR <300 I^Hi. 0MSQ^6» ^ 1019 ^ " S'^^. tH). 9.56 Is. 
IH), 8.71-8.77 Im. 2H). 8.53 |d. J - 7.66. 1H). 8.23 (d. J - 7.65. IH), 8.16 (brs. 2Hh 7.91-7.98 (m. 1H). 7.83- 
7.89 (m. IH). 4.0M.16 (m, IH) 3.18-3^1 (nv IH). 2.04-2.17 (m, 2H). 1.751.90 (m. 2H). 1.45-1.70 (m. 2H), 1.32- 
1.45 (m. 2H); APCIMS m/z 373 (M-*^ 1). 

EXAMPLE 7 




Preparation: 

The product of example 6 (0.037. 0.1 mmol) was treated with 0.114 g (1 mmol) of (1S.2S).(*)-1.2- 
diaminocvclohexane and the reaction mixture was chromatographed (n«thod A. step 2) to afford 0.038 g (80%) of 
the title compound: mp 165-167-C: NMR (300 MHz. DMSO-rfe) d 12.06 (s. IH). 1 1-67 (d. J - 8.42.1 IH) 10.89 
(s IH) 9.13 (s. IH). 8.90 Id. J - 7.24. IH). 8.41 (d. J - 6.91. IH). 7.97 (brs. 2H), 7.90-7.96 (m. IH). 7.83-7.88 
(m. IH). 3.974.10 (m. IH). 3.32-3.43 (m. IH). 3.113.27 (m. 2H). 117-2.27 (m. IH), 1.98-2.10 Im. 3H). 1.73-1.90 
Im. 4H). 1.301.70 Im. mV. APCIMS m/z 483 |M+ 1). 
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Preparation: 

The product of example 6 (0.037, 0.1 mmol) was treated with 0.114 g (I mmol) of cis-1,2- 
diaminocyclohexane and the reaction mixture was chromatographed (method A. step 2) to afford 0.043 g (89%) of 
the title compound: mp 184-186''C; APCIMS m/^AS3 (M+1). 



EXAMPLE 9 




Preparation: 

The product of example 6 (0.037, 0.1 mmol) was treated with 0.114 g (1 mmol) of {1R,2R)-(-}-1,2- 
diammocyclohexane and the reaction nuxture was 
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chroiruitographed Imethod A. step 2) to afford 0.043 g (90%) of tlie title compound: mp 208-21 2»C; APCIIMIS miz 
483 (M4l). 

EXAMPLE 10 




Preparation: 

0.276 0 n mmol) of 7-oxa-7H benzo|eJpBrimidine4-carbo«vlic acid was treated with 0.162 g (1 nm»l) of 
U'-carbonyWiimidazole and 0.114 g (1 mmol) of nS^) {+)-1,2-diaminDcvclohexanB and tlie reaction mixture was 
chromatographed (method A, step 1) to afford 0.223 g (60%) of the title compound: NMR (300 MHz, DMSO^/g) 
d 10.21 (d. J - 8.82. 1H). 9.66 (s. IH). 8.88 (d. J - 7.72. IH). B.82 (d. J - 7.65. 1H). 8.65 (d. J - 7.64, 1H). 
8.36 (d, J - 7.64, IH). 7.99-8.07 (m. 2H). 7.90-7.97 (m. IH), 4.03-4.17 (m IH). 3.10 3.25 (m, IH), 1.95-2.10 (m. 
2H), 1.70-1.85 (m. 2H). 1.40-1.70 (m. 2H). 1.30-1.40 (m. 2H); APCIMS mil 373 (M+U 

EXAMPLE 11 




Preparation: 

The product of example 10 (0J)37, 0.1 mmol) was treated with 0.114 g (1 mmol) of (1R.2RH-)-1,2- 
diaminocyctohexane and the reaction mixture was chromatographed (method A, step 2) to afford 0.038 g (78%) of 
the title compound: mp ISO-IOS'C; ^H NMR (300 MHz, DMSO-rfg) d 12.05 (s, 1H),11.66 (d, J - 8.37, IH) 10J8 
($, IH) 9.12 (s, IH), 8.89 (d. J - 7.76, IH), 8.40 ( d, J - 7.75, IH), 7.98 (br$, 2H), 7.90-7.95, (m. IH), 7.82-7.87 
(m, IH), 4.004.09 (m. IH), 3.34.3.42 (m. IH), 3.10-3.26 (m, 2H), 2.18-127 (m, IH), 1.98-2.10 (m, 3H), 1.73-1J0 
(m, 4H), 1.30-1.70 (ra. 8H); APCIMS mlim (M+1). 
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10 Preparation: 

The product of example 10 10.037. 0.1 rmnol) was treated with 0.114 g H mmol) of cis l,2- 
dianiinocyclohexane and the reaction mixture was chromatographed (method A, step 2) to afford 0.035 g (73%) of 
the title compound: mp 185-187*'C; NMR (300 MHr, mSQ d^ d 12,29 (s, 1H), 11.72 (s, 1H), 11.01 |s, 1HK 
9.13 (s, 1H), 8.93 (d, J - 7.49, 1H), 8.45 Id, J - 7.61, IHL 8.00 (brs, 3HI 7.82-7.97 (m, 2H), 3.804.40 (m, 3H), 
15 3.10-3.40 (m, IH), 1.20 2.20 (m, 16 H); APCIMS w/i 483 (M+1). 
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Preparation: 

The product of example 10 (0.037, 0.1 mao\) was treated with 0.114 g |1 mmol) of |1S,2SH+M.2- 
diammocyclohexane and the reaction mixture was chrortiatographed (method A, step 2) to afford 0.037 g (77%) of 
the title compound: mp >250»C; APCIMS m/z 483 (M+l). 

EXAMPLE 14 




Preparation: 

0.276 g 11 mmol) of 7-oxo-7H-ben2ole)pBrimidinB4-carboxYUcacid was treated with 0.162 g (1 mmol) of 
l,1'.carbonvldrimidazole and 0.114 g (1 mmol) of cis-1,2diaminocyclohaxane and the reaction mixture was 
chromatographed (method A. step 1) to afford 0.300 o (80.6%) of the title compound: mp 172-175 'C; H NMR 
(300 MHz. DMSOi/e) d 10.89 (d. J - 8.82. 1H). 9.71 (s. IH). 8.90 (d. J - 7.71. IH). 8.85 (d, J - 7^ IH). 
8.63 (d. J - 7.87. IH), 8.33 (d. J - 7.28. IH). 7.88-8.05 (m, 5H). 4.62-4.67 (m, IH), 3.35-3.53 (m.1H). 1.75-1.95 
(m. 4H). 1.55-1.75 (m. 3H). 1.35-1.55 (m. IH); APCIMS m/z 373 (M+1). 



EXAMPLE 15 
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Preparation: ^^"^^^ q N'^^'^^N 

The product of 
example 14 (0.037g, 0.1 
mmol) was treated with 
0.114 g (1 mmol) of cis-K2- 
dianunocyclohexane and the 
reaction mixture was 
chromatographed (method A, 

step 2) to afford 0.024 g (50%) of the title compound: mp 146-150 ''C; APCIMS m// 483 (M+1). 




EXAMPLE 16 




Preparation: 

The product of exatqile 14 {0.037g, 0.1 mmol) was treated with 0.114 g (1 mmoD of (1R,2R)4)-1,2* 
diaminocyclohexane and the reaction mixture was chromatographed (method A, step 2) to afford 0.034 g (66%) of 
the titte compound: mp 238-242<*C; APCIMS m/^ 483 (M+l). 



EXAMPLE 17 




Preparation: 
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The product of example 14 {0.037g, 0.1 mtnol) was treated with 0.114 g (1 mmol) of (1S,2SH+)-1.2- 
diaminocYclohexane and the reaction mixture was chromatographed (method A. step 2| to afford 0.036 g (75%) of 
the title compound: mp ISO-IBS-C; APCIMS mU 483 (M+l). 

EXAMPLE 18 




Preparation: 

0.276 (1 mmoD of 7 oxo-7H-benzolelperimidine4-carboxvlicacid was treated with0.1B2 g (1 mmol) of 1.1'- 
carbonytdimidazole in OMF and the reaction mixture was chromatographed (method B) to afford 0.012 g (3.2%) of 
the title compound: mp 173-175'C: APCIMS m/i 370 (M+1). 



EXAMPLE 19 




Preparation: 

0.276 g (1 mmol) of 7.oxo-7H-bBnzole]perimidlne-4 carboxylic acid was treated wrth 0.162 g (1 mmol) of 
LV-carbonyldiimidazole and 0.178 g of N'.beruyl-N,N-dimethylBthylenediamine. and the reaction mixture was 
chromatographed (method A. step 1) to afford 0.283 g (65%) of the title compound: mp 74.76'C; APCIMS m/i 437 
(M-^1). 
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Preparation: 

0.276 0 mmol) of 7 oxo-7H-ben2olB)perimidine4 carboxyJicacid was treated with 0.162 g (1 mmol) of 1.1'- 
carbonyldiimidazole and the reaction mixture was chromatographed (method B) to afford 0.020 g (5.5%) of the title 
compound: mp 128-132''C; APCIMS /jj// 365 (M+1). 



EXAMPLE 21 




O 



Preparation: 

0.276 0 (I mmol) of 7-oxo-7H-benzo(elperimidine^-carboxylic add was treated with 0.162 g (1 mmol) of 
IJ 'carbonyldiimidazole and the reaction mixture was chromatographed (method B) to afford 0.050 g (16.8%) of the 
tHIe compound: mp 142-144»C; 'h NMR (300 MHz. DmO-d^ d 9.62 (d, J - 1.98, 1H). 9.16 (s. IH). 8.85 (d, 
J - 7.76, IH), 8.61-8.67 (m. IH). 8.46-8.51 (n% IH), 8.34 (d. J - 7.68. IH), 7.96-8.04 (m. IH). 7.88-7.95 (m. 
IH). 7.63 (s, IH); APCIMS m/i 299 (M-^l). 



EXAMPLE 22 
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Preparation: 

0.276 g (1 mmoll of 7- m-**^! 
oxo-7Hbenzoie)perimidine-4- 
carboxyltc acid was treated with 
0.1 B2 g (1 mmol) of 1,1'- 
carbonyldiimidazole in DMF and the 
reaction mixture was 
chroroatographed (method B) to afford 0.008 g (2.6%) of the tHie compound:mp >250'»C: 'h NIMR (300 MHz. 
OMSO rfg) d 9.58 (s. 1H), 8.65 |dd. J - 7.76. 1.06. IH). 8.55 (d. J - 7.44. IH). 8.34 (dd. J - 7.68. 1.10. 1H). 
8.15 (d. J - 7.43. IH). 7.96-8.03 (m. IH), 7.86 7.95 (m. IH). 3.15 (s. 3H). 2.76 (s. 3H); APCIMS mli 304 (M-*1). 

EXAMPLE 23 





Preparation: 

0.276 g (1 mmoD of 7-oxo-7H-benzo(elperimidine4-carlKixvUc8cid was treated with 0.162 g (1 mmol) of 
l.r-carbonyldiiiridazole and the reaction mixture was chromatographed (method B) to afford 0.080 g (34%) of the 
title compound: mp >250»C; APCIMS mil 233 (M+1). 

EXAMPLE 24 




Preparation: 
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0.276 g (1 rronol) of 7'Oxo-7H benzo[e]perimidine4-carboxylic add was treated with 0J62 g (1 mmol) of 
M' carbonyldtimklazole and 0.142 g (1 mmol) of 1,3 cyclohexanebts (methytairane), and the reaction mixture was 
chromatographed {method C) to afford 0.062 g (11%) of the title compound: mp 192*194*'C; APCIMS mli 541 
(Mi'l). 



EXAMPLE 25 




Preparation: 

0.276 g (1 nvnol) of 7-oxo-7H-benzoIe]perMdine4-carboxyiic acid was treated with 0.162 g (1 mmol) of 
l.rcarbonyldiimidazole, 0.142 g (1 mmol) of 1,3*cyclohexanebis (nnethylamine), and 0.1 14 g (1 mmol) of (1S,2S)-(-t-)- 
1,2'diaminocyclohexane, and the reaction mixture was chromatographed (method C) to afford 0.015 g (2.9%) of the 
title compound: mp 193-195**C; APCIMS mli 511 (M+1). 

EXAMPLE 26 




Preparation: 

0.276 g (1 Rvnol) of 7*oxo*7H-benzo[e]perimidine4-carboxylic acid was treated with 0.114 g (1 mmol) of 
trans- 1,2-diaminocyclohexane, and the reaction mixture was chromatographed (method D) to afford 0.020 g (5.8%) 
of the title compound: mp ig8-200''C; APCIMS miz 343 (M+l). 



W0 98A)8821 



PCT/US97/14955 



-2B- 
EXAMPLE 27 



O N^N 



S 




Preparation: 

0^76 g II nmol) of 7-oxo-7H-b8nzo|B]perimidin84 c8rboivlic acid was treated with 0.162 g 11 ramol) of 
l.l'-carbonyUnmidazolB, and 0.187 g (1 mmoD of 3,3'-iininobis|NJ<Hiimetlivlpfopvlamine), and the reaction mixture 
was chromatographed (method C) to afford 0.015 g 14%) of the title compound: mp 188-190»C; APCIMS m/z 378 

EXAMPLE 28 



O 



20 




H 

Preparation: 

The product of Example 1 10.031. 0.1 ramol) was treated with 0.62 g (1 ramol) of ethylene diamme and 
25 the reaction was chromatographed (method A, step 2) to ef f ord 0.1 1 g (29%) of the thie compound: mp > 250"C; 
NMR (300 MHz. MeOH.rf4) d 9.00 • 9.15 ($. 1H), B.55 • 8.90 Id. 1H). 8.10 • 8.40 (m. 2H). 7.55 • 7.90 (m. 2H). 
3.55 ■ 4.00 (m. 4H). 3.25 - 3.45 (m. 4H); APCIMS mb 379 IM+l). 
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Preparation: 

Tha product of Example 1 10.031. 0.1 mmol) was treated with 0.60 o (1 mmcl) of ethylene diamine and 
the reaction was chromatooraphed (method A. step 2) to afford 0.10 g |26%) of the title compound; mp 155.157«C; 
'h NMR (300 MHz, Me0H.<,» d 9.00 - 9.15 (s, IH). 8.35 ■ 8.45 (d, 1H), 8.20 - 8.35 (d. 1H). 7.75 - 7.90 |nv 2H)! 
3.95 - 4.05 (m, 2H), 3.25 ■ 3.65 (m, 6H); APCIMS m/z 374 (M+1). 




Preparation: 

To a mixture of ImL each of 0.1 M solution of 2. S^ifluorobenzonitrile and 1.2 diaminocyclohexane in 
DMSO was added 100 mg of KF/ahmiina and 10 mg of 18-crowiv6. ami the reaction mixture stirred at 120»C for 
14 h. After workup the crude was loaded on a silica gel column and the products isolated by flash 
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chromatooraphyimp 120-122 "C; NMR{300 MHz. CDCI3): 6.70 ■ 6.75(dd, 1H. Ar). 6.45 - 6.55Cdd. 1H, Ar), 6.40 
- 6.45(t. IH, Ar), 4.15 • 4.35|s.br. IH. NH). 3.50 -3.95(s-br. 1H, NH). 2.95 • 3.05(m. 1H), 2.80 • 2.95(m. IH). 1.55 - 
2.00(m. 4H), 1.05 -1.45|m, 4H); APCIMS m/z 214 (M-^l). 

EXAMPLE 31 




F 



Preparation: 

To a mixture of ImL each of 0.1 M solution of 2. 3, 4-trifluorobenzonitrile and 1,2 diaminocyclohexanB in 
DMSG was added 100 m o< KF/alumina and 10 mg of 18-crown-6, and the reaction mixture stirred at 120«C for 
14 h. After worlcup tfie crude was loaded on a siGca gel column and the products isolated by flash chromatography: 
mp 163-167-C; NMR(300 MHz, CDCI3): 650 • 6.65(d. IH. Ar}. 5.90 - 6.10|d. IH, Ar). 3JJ5 - 4.05($br, IH, NH), 
3.55 • 3.65(s-br, IH. NH). 2.70 • 2.851m. IH). 2.55 - 2.65(m. IH), 1.40 - 1.851m. 4H). 0.95 • 1.25(m, 4H); APCIMS 
mUm (M-^1). 

BIOLOGICAL EVALUATION 
EXAMPLE 32 

Isolation of CRF membrane receptors 
Cell Culturs 

Human embryonic kidney 293-EBNA cells stably transfected with cDNA for rat CRFi (Chang et aL. 1993 
) or mouse CRFji, (Kishimoto et al.. 1995) receptors were generously provided by Or. M.G. RosenfeW. Howard Hughes 
Medical Institute, UniverJity of California at San Diego. CeUs were cultured in Dulbecco's modrfied Eagle's medkim 
supplemented wrth 5% fetal bovine senim, 5% neonatal calf serum, lOOU/ml PenicilBn-GIStreptomycin. 2 /fljlml 
Fungizone™ and lOU/ml Hygroraycin-B. 

Membrane Preparation 

Fresh or frozen 293-EBNA ceHs were homogenizBd in approximately 50 of homogenization buffer (buffer 
A) containmg 50 mM Tris, 2 mM EGTA and 0.32M Sucrose (pH 7.4) using an Ultra-Torax homogenizer (Tekmar 
Company. Cincinnati, OH) at 80% maximal setting three times for 10 sec. Cell pellets were centrifuged at 4»C at 
lOOOv for 10 min in a Beckman GS-BR centrifuge. Pellets were resuspended in buffer A, homogenized and 
centrifuged as described above. Pooled supernatants were transferred to centrifuge bottles (Beckman) and 
centrifuged at 4 "C at 20,000 jg for 30 min in a Beckman J2-HS centrifuge. Cell pellets were resuspended in 
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buffer A and again were centrifuged at 4*^C at 20,000 xg for 30 mtn. CeQ pellets were resuspended in buffer A 
and stored at '70*'C in aHquots of 2.5-5 mg/ml total membrane protein. Total membrane protein was determined 
by a BCA kit (Pierce, Rockford, IL). 

Radioligand Binding Assays 

Membranes were thawed and resuspended in binding assay buffer containing: 50 mM HEPES (pH 7.4), 2 
mM EGTA, 0.1% BSA, 5 nrdM MgCl2 and 0.01% bacitracin. Membranes (15-25 protein/tube) were mcubated in 
duplicate with ^^^ITyr^-oCRF (25,000 CPM/tube; 2200 Ci/nvnot) and various compounds for 1 hr at room temp. 
Compounds were dissolved in 100% DMSO and were tested in binding assay buffer containing final concentrations 
of 1 pM-100 //M in 10% DMSO final Nonspecific binding was determined in the presence of either 1 jjtA oCRF 
or 100 nM sauvagine. Reactions were terminated by rapid filtration onto Whatman GF/C filters (Brandel) soaked with 
0.1% polyethylenimine by use of a 48-well cell harvester (Branded. Filters were washed three times with ice-cold 
wash buffer containing: 50 mM NaP04 (pH 7.4), 0.9% NaCI, 2 mM MgCl2, 0.02% NaN3 and 0.01% Triton X-100. 
Filters were counted on a Packard Cobra gamma counter. 

EXAMPLE 33 
Cyclic AMP Determination 
Approximately two million 293-EBNA Cells/tube expressing either CRF^ or CRF2t, receptors were incubated 
in triplicate at 37 **C in a shaking water bath for ten min in cAMP generation buffer containing: 10 mM HEPES (pH 
7.4), 30 mM l\laCL 4.7 mM KCI, 2.5 mM NaH2P04, 1. 4 mM MgClj, 1 mM EGTA, 3 mM Glucose, 0^% BSA and 
50 jM 1-methyl-3*isobutylxanthine (IBMX). Cells then were incubated in suspension at 37 ^C in siliconized glass 
12 X 75 mm tubes containing various concentrations of antagonists for 25 min. Compounds were first dissolved 
in 100% DMSO and were further diluted in cAMP generation buffer to yield final concentrations between 1 pM and 
100 //M m 1% DMSO. Calls were then stimulated for five min whh either 1 nM or 3 nM oCRF (found to be half- 
maximal for CRF^ or CRF2t, receptors, respectively) for cells containing CRF^ or CRF2t, receptors, respecthrely. In 
order to test for agonist activity, compounds were tested alone or in the presence of forskolin (MO //M) for their 
abity to stimulate cAMP formation. Reacttons were stopp^ by anmediately centrifuging the cells 3 min at 500 x 
g. Cell peOets were lysed with 0.5 ml of 0.1 N HCl bath sonicated and centrifuged at 2000 xg. Supernatants were 
transferred to clean glass 12 x 75 mm test tubes and centrifuged in a Speed-Vac under high heat for 2 h. Dried 
cell extracts were reconstituted with sodium acetate buffer (pH 6.2, supplied with kit) and analyzed for cAMP by 
use of a RIA kit (DuPont-New England Nuclear). 

EXAMPLE 34 

Assessnront of /? vfvo biolooical activity 

A variety of &t mo techniques can be utilized for assessment of biological activity. These include and are 
not limited by: the Acoustic Startle Assay, Cold Swim, physical restraint, ether inhalation, Elevated Phis-maze Test, 
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Stair climbing test, stress- and drufl induccd anorexia oi Chrenic Administration Test as outGned Weinrichs et aU 
Ann NY Acad Sci 771:92-104. 1995; BerridgB and Dunn. Brain Res Rev 15:71. 1990.). These tests can be 
performed on rodents and small animals. 

EXAMPLE 35 
Data Analysis 

Binding and functional cAMP data were analyied with Prism^*" (GraphPad, San Diego, CA), a computer 
graphics and statistics program. IC5O values and Hi9 slopes lor radioligand binding experiments were generated by 
nonlinear regresnon using Prism™. 
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WHAT IS CLAIMED IS : 

1. A compound having the structure 




wherein 

R1 is 

(a) H: 

(b) (Cf-Cg) alkyi; 

(G) (CvCe)-NH (C^-C4)alkyl; 

(d) (C,-CBM«H-((C, C4)alkyl)2; 

(e) (Cf-CglcycioaDcyi; 

(f) (CvCelcycloalkyi-NHj: 

(g) (C,-Cg|cycloalkyi-NH-(C, -C4)alkyl; 

(h) (Ci-C8)cycloalkyl-NH ((Ci-C4)alkyl)2 ; 

(i) (C)-C3)alkyl-(C3 C3)cycloan(yl-(C^-C3)alkyl-NH2: 
(i)(CiG3)alkyKC3-Cg)cycloalkyl-(C,-C3)alkyl-NH-<C,-C3)alkyl; 
(k) NH ICf-Cgjcycloalkyl-NHNHj; 

R2 is H or (C^-C4)alkyl; and 

R3. R4, R5, and Rg are independently H; COOH; (C^-Cglalkyl haide; or (Cj CglalkyI ester, including enantiomers and 
stereosomers of these compounds, and pharmaceutically acceptable salts thereof. 
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2. A compound having the structure 
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wherein and flj are as defined in Claim 1; and 
X and Y are independently 
(a) H; 

ib) NH IC^-Cg) alkyl straight or branched C C chain; 

(c) N(C, C5}2 alkyt straight or branched C C chain; 

(d) NWCvCg) alkyl-NHj, straight or branched C C chain; 
le) H(CyC^ alkyl-NH2)2' straight or branched C C chain; 

(f) amidine; 

(g) mono- and di substituted amidine; 

(h) guanidine; 

|i) mono- or di-substituted guanidine; 

(j) NHCO-IC^-Cglalkyl NHCO aryl NHCO-heteroaryl; 

Ik) NHCO-O-lCvCslalkyl NHCO-O-aryl NHCO-O-heteroaryi; or 

(I) NHCONHiC vCgjalkyl NHCONH aryl or NHCONH-heteroaryl; or X and Y taken together are 
(CH2)rNH2 and X and Y are joined to the benzoperimidine group to fomi a 5,Wused piperazine ring, 
•mckiding enantiomers and stereoisomers of these compounds, and pharmaceuticaDy acceptabte salts thereof. 
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6. A compound according to Claim 1 or Claim 2 of the formula: 



5 




10 



A compound according to Claim 1 or Claim 2 of the formula: 



15 



20 
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A compound accordmg to Claim 1 or Claim 2 of the f oraiula: 



25 



30 




WO98/0S821 

13. A compound of the formula 
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wherein R3.P6 are as defined in Claim 1; and 
Z is a carboxyl amide. 

14. A compound of the formula 




wherein Z is a carboxyl amkle. 

15. A compound according to ClainD 14 wherein Z is a carboxyl amide having the formula C|0)NH R2, 
wherein R2 is as defined in Claim 1. 

16. A pharmaceuttal formulation comprising, as an active component, a compound according to any 
of Claims M5, in a pharmaceuticaRy acceptable carrier. 
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